The RTX respirator is a biphasic external cuirass-style 
Introduction

Pneumonia is a common and critical illness among the elderly. Decreased clearance of mucus and increased bacterial colonization lead to progression of pneumonia, while drainage of secretions is an effective method for its treatment. The RTX respirator (Medivent Ltd., London, UK) is a biphasic external cuirass-style noninvasive ventilator. It can support both inspiration and expiration and is reported to be as effective as positive pressure ventilation for exchanging oxygen and carbon dioxide (1). The cuirass is a plastic shell that encloses the chest and upper abdomen with edges covered by soft foam rubber to create an airtight seal. By choosing the appropriate cuirass size, the apparatus can be used to ventilate a wide range of patients from infants to obese adults. With the RTX respirator, the inspiratory/expiratory (I/E) ratios can be automatically or manually preset
and are controlled by a negative feedback loop (2) (4) . F i g u r e 1 . Ch e s t X-r a y f i l ms o f a n 8 6 -y e a r -o l d wo ma n wi t h a p a c e ma k e r , wh o wa s a d mi t t e d wi t h c o n g e s t i v e h e a r t f a i l u r e a n d p n e u mo n i a .
( A) E x t e n s i v e r i g h t -s i d e d a t e l e c t a s i s . ( B ) Af t e r u s i n g t h e RT X r e s p i r a t o r t h e a t e l e c t a s i s wa s d r a ma t i c a l l y i mp r o v e d .
F i g u r e 2 . A c u i r a s s wa s p l a c e d o n t h e a f f e c t e d s i d e o f t h e c h e s t wi t h t h e p a t i e n t i n t h e l a t e r a l d e c u b i t u s p o s i t i o n . P o s i t i o n i n g o f t h e c u i r a s s i s d e mo n s t r a t e d i n t h e f i g u r e .
in whom the RTX respirator was used to remove secretions by attaching it to the affected side along with postural drainage.
Case 1
An (Fig. 1-B a ms -S t o k e s s y n d r o me a n d p u l mo n a r y  c o n g e s t i o n . ( A) E x t e n s i v e l e f t -s i d e d a t e l e c t a s i s . A t h o r a c e n t e s i s c a t h e t e r h a s b e e n i n s e r t e d o n t h e  r i g h t s i d e . ( B ) At e l e c t a s i s wa s r e s o l v e d a f t e r t r e a t me n t wi t h t h e RT X r e s p i r a t o (Fig. 3-A) (Fig. 3-B) . Two cycles of treatment were given daily for 3 days.
During the procedure, we continually monitored the heart rate, blood pressure by arterial line and oxygen saturation by pulse oximetry, and arterial blood gas analysis was performed in the intensive care unit (ICU). We prepared to remove sputum as soon as possible when the secretion came up to the pharynx. In this situation, if respiratory status worsens, it is necessary to perform endotracheal intubation immediately.
Discussion
The RTX respirator is a biphasic external cuirass-style ventilator that supports both inspiration and expiration at various cycle rates and pressures, as well as allowing application of the vibration and cough modes. It has been reported that this respirator is effective in patients with postoperative sputum retention (4), while its vibration mode (EHFO) is useful for achieving adequate gas exchange without endotracheal intubation (5-7). We used this respirator to remove secretions in two elderly patients with extensive atelectasis. They were nursed in the lateral decubitus position with the cuirass attached to one side of the chest only, although the cuirass is usually placed around the anterior chest wall with the patient in the supine position and the RTX respirator is normally used in the supine position.
While there are many cuirass sizes to choose from, we used a small cuirass for the lateral position.
The efficacy of chest physical therapy is indicated by a reduction in the incidence of pulmonary infection or by improvement of pulmonary function, and chest physiotherapy is one of the most frequent interventions in the ICU (8).
Mucociliary activities and a strong cough are needed for normal airway clearance. Viscous secretions, an endotracheal tube, dehydration, hypoxemia, immobility, and poor humidification of air impede mucociliary clearance and can cause the retention of secretions (9, 10 A potentially serious problem of the RTX respirator is dyssynchrony between the patient and the respirator. Although it will be necessary to determine which patient can adapt to the respirator, in our cases, they were so severe that their spontaneous breathing was too weak to remove secretions due to weak respiratory muscles. Therefore, they obediently accepted the control using the RTX respirator. In conclusion, the RTX respirator may be a useful tool for the management of elderly patients with sputum retention.
